There are many options to treat corneal astigmatism in patients undergoing cataract surgery. This refractive error is found in 15-29 % of prospective cataract patients. [1] [2] [3] Astigmatic keratotomy at the time of surgery is one option, but although a powerful tool, such corneal relaxing incision has limited predictability and may result in overcorrection -especially in older patients or in patients with lower levels of astigmatism -or undercorrection in younger patients. Limbal relaxing incisions may have better predictability, but wound healing (and concomitant over-or undercorrection) can still be an issue.
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Another option is to inform patients who choose a monofocal intraocular lens (IOL) that they can undergo excimer laser refractive surgery after cataract surgery in order to correct the anticipated residual corneal astigmatism.
A third option is to consider a toric IOL in patients with pre-operative and anticipated post-operative corneal astigmatism. First described in the ophthalmic peer-review literature in 1994, 4 toric IOLs are gaining popularity. The mechanics of small incision cataract extraction are unchanged and toric (monofocal) IOL implantation remains the same except for marking the proper axis on the cornea or limbus and implanting an IOL at that axis. Moreover, toric lens implants are no longer solely the purview of surgeons performing cataract surgery. This article will examine the option of toric IOLs to correct corneal astigmatism during cataract extraction, clear lens extraction, or as a phakic procedure.
History and Overview
One of the first reports in the literature of a toric IOL implant described results obtained with the Nidek NT-98B, a three-piece posterior chamber lens with an oval optic (6.5 x 5.5 mm) and two positioning holes on its major axis. 4 It had a toric correction on the concave posterior surface and the axis of cylinder lay on the minor axis of the lens. The anterior surface had a convex surface for implantation in eyes with against-the-rule corneal astigmatism. Therefore, the lens had to be The difference between the 60 and 6A lenses became the spherical aberration in the latter.
Four toric multifocal IOL models are available:
• the diffractive AT Lisa 909M ® IOL (Carl Zeiss Meditec -see Figure 3 ) with +3.75 D additional refractive power;
• the diffractive Acrysof IQ Restor ® IOL (Alcon) with +3.00 D additional refractive power;
• the refractive M-flex T ® IOL (Rayner Intraocular Lenses -see Figure 4 ) with +3.00 or +4.00 D additional refractive power; and
• the Lentis Mplus ® IOL (Oculentis -see Figure 5 ) with +3.00 D sector-shaped near vision segment.
In general, reviews of the various toric IOLs have been favourable. In an earlier paper describing use of the Staar toric IOL, 6 85 % of eyes achieved uncorrected distance visual acuity (UDVA) of 20/40. In a study in 2011, 98 % of eyes achieved UDVA of 20/40 or better with AT Lisa toric multifocal lens implant. 7 The goal of the latter paper was not solely to examine the UDVA near and intermediate outcomes, but also to report on patient satisfaction, including contrast sensitivity, spectacle dependence, glare, halos and starburst symptoms -the last three of which were found to be moderate in 50 % of patients three months after surgery. 
Pre-operative Evaluation of Patients
In general, manual keratometry (Javal-Schiotz or Bausch and Lomb keratometer), which assesses the central 3 mm of the cornea, is recommended as part of the pre-operative evaluation. These 
Marking the Eye
The most common method of marking the eye in toric IOL procedures involves three steps. First, the surgeon places reference marks at the before surgery. 17 A newer method of marking the axis involves pre-operative slit-lamp photography to identify prominent vessels that will be used as markers.
18
Analysing the Efficacy of Astigmatism Correction Procedures
Surgically induced astigmatism must be included in any planning of astigmatism correction and any analysis of the efficacy of such correction (see Figure 7) . Orienting the toric lens solely by using pre-operative keratometry or corneal topography to determine placement of the toric lens is incorrect because the cataract incision induces a small amount of cylinder. Because an axis or direction is involved, efficacy is more than just subtracting the absolute values of post-operative from pre-operative astigmatism. the larger the degree of rotation, the greater the increase in astigmatism. 25 When an IOL is off-axis one day after surgery, the question is whether the IOL rotated post-operatively or was placed off-axis during surgery. In some cases of reported IOL rotation, the problem may be cyclotorsion of the patient's eye or an intra-operative error in IOL placement along the proper axis. The earliest literature we could find on a toric IOL indicated that, by three months post-operatively, 25 % of the 47 IOLs had rotated 20 degrees or more off-axis and 21 % had rotated 30 or more. 4 The rate of post-operative IOL repositioning was as high as 9.2 % in another early paper describing results with a plate haptic toric IOL. 6 A more recent paper describing one surgeon's consecutive implantation of 100
AcrySof SN60T toric IOLs showed that, at the final post-operative visit (between 4-6 weeks), 90 % of IOLs were aligned within 5 degrees of the astigmatic axis and 99 % were within 10 degrees of target; one case (1.0 %) was 15 degrees or more off-axis. 20 None of the IOLs required surgical repositioning. 20 The same surgeon described his results with the Staar toric lenses in a preceding study and found, in his series of 50 cases with the larger of the two Staar toric lenses, that no IOL needed to be repositioned. It appeared that the larger Staar toric lens offered more rotational stability than the smaller toric lens (only five cases). 21 The IOL size relative to the capsular bag diameter is therefore of greater importance with toric than with non-toric IOLs. 21 Similarly, favourable results with rotational stability have been reported for toric multifocal lenses. Three months post-operatively, the mean misalignment of toric multifocal IOLs implanted was 2.3+/-2.0 degrees (median 2.0 degrees; range 0 to 7 degrees). 7 In three eyes, the misalignment was greater than 5 degrees (6, 6, 7 degrees). No IOL was misaligned by 10 degrees or more. 
Summary
Toric IOLs have evolved vastly since they were first described in 1994.
There are now multifocal toric IOLs and phakic toric IOLs, in addition to standard toric IOLs. Both keratometry and corneal topography are necessary before surgery. Implantation along the proper axis and rotational stability are key to the success of toric IOL procedures. In the future, since toric IOLs are likely more expensive than standard IOLs and incur out-ofpocket expense for the patient, quality of life assessments (comparing against astigmatic patients who chose a standard monofocal lens), for example, will be important when evaluating the perceived success of these lenses -monofocal, multifocal or phakic -against standard monofocal lenses in patients with significant amounts of astigmatism. n
